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New Jersey Rule Process

 Stakeholder process

 Draft rule proposal

 Proposal published in NJ Register 

 Public hearings and comment period

 Adoption within one year

 Effective date noted upon publication



Potential SDWA Amendments

 Testing for 1,2,3-Trichloropropane (1,2,3-TCP) Statewide

 Testing for Ethylene Dibromide (EDB) and 1,2 Dibromo-

3-Chloropropane (DBCP) Statewide

 Testing of radiological contaminants for non-transient 

non-community water systems

 Testing for Perfluorononanoic Acid (PFNA) Statewide



Potential PWTA Amendments

 Testing for 1,2,3-Trichloropropane (1,2,3-TCP) 

Statewide

 Testing for Ethylene Dibromide (EDB) and 1,2 Dibromo-

3-Chloropropane (DBCP) Statewide

 Expansion of arsenic testing into the South

 Expansion of gross alpha testing into the North

 New testing for uranium in the North



MCL DEVELOPMENT

1,2,3-Trichloropropane



1,2,3-Trichloropropane

 Uses: solvent, cleaning & degreasing agent, paint 

remover, pesticides (as an impurity)

 Evaporates from surface water

 Leaches through soil to groundwater

 Included under EPA’s Unregulated Contaminant 

Monitoring Rule 3 (UCMR3)



 Detected in UCMR3 in NJ above reference concentration

 Ref. conc. 0.0004/0.04 ug/L (10-6/10-4)

 Results in GW ranged from 0.03 - 0.051 ug/L

 Detections in private wells in 1999-2009: Cumberland, 

Salem, Gloucester, Union, Camden, Atlantic Counties.

 DWQI Recommended MCL (2009 & 2016) = 0.03 ug/L

1,2,3-Trichloropropane



MONITORING FRAMEWORK

1,2,3-Trichloropropane



1,2,3-Trichloropropane

 Monitoring required at:

 All Community Water Systems

 All Non-Transient Non-Community Water Systems

 Private Wells under PWTA

 Monitoring not required at:

 Transient Water Systems



SOC Monitoring Framework
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CONSECUTIVE 

ANNUAL 

SAMPLES



Monitoring Framework

 If three consecutive annual samples have no detections 

system can be placed on triennial monitoring

 Monitoring period in the three year cycle is determined by 

population and type of water system (N.J.A.C. 7:10-

5.2(a)7)



EDB & DBCP



Analytical Methods

 Methods 524.3 and 504.1 used to test for 

1,2,3-TCP

Also pick up EDB and DBCP



EDB and DBCP

 Federally regulated SOCs

 EDB – MCL of 0.05 ug/l

 DBCP – MCL 0.2 ug/l

 Three year monitoring cycles

 2017-2019

 2020-2023



MCL DEVELOPMENT

Perfluorononanoic Acid 



Perfluorononanoic Acid 

 Used in manufacturing of consumer goods

 Does not break down in the environmental and is water 

soluble

 Included under EPA’s Unregulated Contaminant 

Monitoring Rule 3 (UCMR3)



 Detected in UCMR3 in NJ

 EPA MRL = 20 ng/L

 Detected in 7/1456 samples (0.5%); 4/175 systems (2%)

 No EPA reference concentration

 DWQI Recommended MCL (2015) = 13 ng/L

Perfluorononanoic Acid 



MONITORING FRAMEWORK

Perfluorononanoic Acid 



Perfluorononanoic Acid 

 Monitoring required at:

 All Community Water Systems

 All Non-Transient Non-Community Water Systems

 Monitoring not required this time at:

 Transient Water Systems

 Private Wells under PWTA



VOC Monitoring Framework
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Monitoring Framework

 If three consecutive annual samples have no detections 

system can be placed on triennial monitoring

 Monitoring period in the three year cycle is determined by 

population and type of water system (N.J.A.C. 7:10-

5.2(a)7)



RADIOLOGICAL 

CONTAMINANTS



Radiological Contaminants

 Monitoring required at:

 All Community Water Systems

 Private wells in the South under PWTA (gross alpha only)

 Monitoring not required at:

 Non-Transient Non-Community Water Systems

 Transient Water Systems

 Private wells in the North under PWTA



Private Well Testing Act
Testing Requirement Revisions

Steve Spayd, PhD, MPH, PG

Research Scientist & Hydrogeologist

NJ Geological & Water Survey

Trenton, New Jersey 08625

609-984-6587

steve.spayd@dep.nj.gov



Based on a Geologic Framework

Need Gross Alpha and 

Uranium Testing Added

Currently Testing for Gross 

Alpha, but Need Uranium Added

Currently Testing for Gross Alpha,

Uranium Not Needed

• Testing for Gross Alpha 

• Uranium Not Needed

• Arsenic Needed

• Testing for Gross Alpha 

• Testing for Arsenic 

• Uranium Needed

• Testing for Arsenic 

• Gross Alpha Needed

• Uranium NeededExpand PWTA Testing 

Requirements

• Uranium Testing: North Jersey

• Gross Alpha Testing: Statewide

• Arsenic Testing: Statewide



pH in Private Well Water

Geogenic Factors on 

Well Water Quality



pH in Private Well Water

Geogenic Factors on 

Well Water Quality



Arsenic

• NJ’s new standard (MCL) effective in January 2006.

• At 5 µg/L it is most protective in the world.

• USEPA’s national standard is 10 µg/L.

• The Maximum Contaminant Level Goal is 0 µg/L.

• NJ’s PWTA included arsenic in Piedmont when it started in 2002.

• Arsenic expanded to additional counties in 2008.

• NJDWQI recommended further expansion to all counties.



Arsenic Health Issues

Cancer: Bladder, Lung, Liver, Kidney, Skin

Diabetes

High Blood Pressure & Heart Disease

Lowers Children’s IQ



NJ Private Well Testing Arsenic Results

2002-2007



NJ’s Private Well Testing Act - Arsenic

Available at http://www.nj.gov/dep/dsr/pwta/index.htm



NJ’s Private Well Testing Act - Arsenic



NJ’s Private Well Testing Act - Arsenic



NJ’s Private Well Testing Act - Arsenic



NJ’s Private Well Testing Act - Arsenic



NJ Private Well Testing Arsenic Results

2002-2007



NJ’s Private Well Testing Act - Arsenic





Arsenic Found at Waste Sites
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Expansion of Arsenic Testing 

Requirement to Southern Counties

• Arsenic has been detected in southern NJ private wells.

• Arsenic is naturally occurring in the greensand formations.

• Arsenic is a common contaminant at Superfund and other 

waste sites.

• Arsenic was a common pesticide historically.

• The percentage of MCL exceedance should be lower than in 

the north, but still substantial.



Gross Alpha & Uranium

• Gross alpha has the highest percentage of MCL exceedance in PWTA.

• Public wells are also affected.

• The MCL for Gross Alpha is 15 pCi/L.

• The MCL for Uranium is 30 µg/L.

• NJ’s PWTA phased in Gross Alpha due to lab capacity issues.

• Currently it is required in all southern counties and Middlesex and Hunterdon.

• Radioactive elements are common in many NJ geologic formations.

• NJDEP commissioned USGS for a study on radioactive elements in northern NJ.

• A 2016 NJGWS Sussex County study confirmed the need for expanded testing. 



Radioactive Elements in 

well water are:

• colorless

• odorless 

• tasteless



Health Effects of Uranium and Radium 

from Drinking Water

• Radium:

– Radium accumulates in bone, like calcium. Radium can therefore cause 
bone sarcomas, particularly osteosarcoma.

– The lifetime cancer risk of radium based on this MCL is 1-2 in 10,000.

– EPA set the MCL for radium (Ra-226 and Ra-228) at 5 pCi/L based on 
cancer risk.

• Radium 224 which is widespread in southern NJ does not have an 
established MCL.

• Uranium:

– Uranium is classified as a human carcinogen and causes kidney toxicity in 
humans. Kidney toxicity can lead to kidney inflammation and cell death in 
renal tubules.

– The lifetime cancer risk of uranium based on this MCL is 1 in 10,000.

– EPA set the MCL for uranium at 30 µg/L (approximately 20 pCi/L) based on 
the non-cancer kidney effects. 



Contribution of Naturally Occurring Radioisotopes to 

Gross Alpha-Particle Activity in Northern NJ Aquifers

Zoltan Szabo (USGS), Judith B. Louis (retired DEP), Steven Spayd (DEP),

Thomas F. Kraemer (USGS), and Bahman Parsa (DOH)

• Conducted to determine the contributions of naturally occurring 

radionuclides (uranium and radium isotopes) to overall gross 

alpha-particle activity in groundwater from the Highlands and 

Piedmont.

• 80 ground water samples were collected from public and private 

drinking water wells between 2007 and 2011

• Bedrock composition, including mineralogy, lithology, and 

mineral surface coatings, as well as pH and oxidation-reduction 

potential in the aquifer, affect the occurrence and distribution of 

naturally occurring radionuclides (radium and uranium) in ground 

water.



Location of wells sampled in 

the Highlands and Piedmont 

Provinces of northern NJ.  

Red and green points 

indicate locations where 

dissolved oxygen was 

greater than 1.0 mg/L and 

less than 1.0 mg/L, 

respectively.

Numbers next to the points 

represent the uranium mass 

(ug/L).

USGS Study 

Well Locations



Study Results

• Gross alpha exceeding the EPA MCL of 15 pCi/L was documented in 

well water from widely scattered areas in the bedrock aquifers.

• Much of the measured alpha-particle activity in the waters was 

attributable to the long-lived isotopes of uranium and, to a lesser 

extent, radium-226.

• Uranium may account for more of the gross alpha activity than is 

evident from a simple uranium mass measurement. 

• Uranium occurrence predominates where waters have high dissolved 

oxygen concentrations.

• Ra-226 occurrence predominates where waters have low dissolved 

oxygen concentrations.

• Guidance on uranium and radium occurrence is possible on the basis 

of gross alpha, dissolved oxygen, and other parameters (pH, 

bicarbonate alkalinity, filtered iron and/or manganese, and rock type), 

but none of these “surrogates” are completely definitive.  



Geographic Occurrence of Ra and U

• Piedmont: Both radium and uranium tend to be present.

• U234/U238 ratio ranged from 1 – 9 (median 2.2)

• Highlands: Both radium and uranium tend to be present 

but more U rich than Piedmont with gross alpha activity 

more likely from U.

• U234/U238 ratio ranged from 1 – 3 (median 1.4) 



Study Take-Away

• Treatment:

– It is important to know which radionuclides are present to 

select an appropriate treatment option.  

– A gross-alpha test alone does not provide adequate 

guidance.

– Anion exchange systems successfully removed uranium 

while cation exchange systems (water softeners) 

successfully removed radium.



Gross Alpha Activity

• Gross Alpha MCL of 15 pCi/L

• Gross alpha test and MCL is a “proxy” for all radium

isotopes and other radioactive elements.

• Compliance excludes radon and uranium activity.

• Radon is not a factor because it is assumed to volatilize 

before analysis.

• Uranium not considered in the Gross Alpha MCL 

because the risk is greatest from more active elements 

like radium.



Gross Alpha Compliance

To determine compliance with the gross alpha 

MCL, the total uranium activity is subtracted from 

the measured gross alpha activity, resulting in the 

“Adjusted Gross Alpha”.

52



Gross Alpha Adjustment for Uranium

EPA allows for the conversion of uranium from 

mass to alpha activity directly using the single 

factor of: 0.672 pCi/ug of measured U mass 

reported in µg/L to obtain “activity”.

This assumes a 1:1 ratio between U234 and U238

isotopes…a conservative assumption.



Adjusted Gross Alpha MCL: 15 pCi/L

= Gross Alpha – U (ug/L) x 0.67 pCi/ug

Example:

Gross Alpha = 24 pCi/L

Uranium mass = 22 ug/L

Uranium activity = 22 x 0.67 = 15 pCi/L

Adj Gross Alpha = 24-15 = 9 pCi/L

In this case, no MCL exceedance for Uranium or Gross Alpha



Analyze Uranium with other 

metals to save time and 

money rather than waiting 

for Gross Alpha > 15 pCi/L.



Gross Alpha Exceedance in Public Wells

14 Public Water Systems in Northern NJ (up to 330 pCi/L):

• Vernon

• Sparta

• Byram

• West Milford

• Randolph

• Rockaway

• Stillwater

• Allamuchy

• Harmony

Uranium Exceedance in Public Wells

• Vernon

• Byram

4 Public Water Systems in Northern NJ (up to 222 ug/L):



Some NJ geologic formations like 

“Monazite Gneiss” in Morris County are 

actually named after radioactive 

minerals. Monazite is a mineral 

enriched in radioactive Thorium. 





n = 28 (31%)

Initial Gross Alpha ≤ 5 pCi/L

n = 28 (31%)

Initial Gross Alpha > 5 pCi/L

n = 61 (69%)

≤ 5.0

n = 6 (7%)

Passes Gross 
Alpha test.

Offer free test for 
Ra-224, Ra-226, 

and Ra-228. 

5.1 - 15.0

n = 29 (33%)

Passes Gross 
Alpha test.

Radium isotopes 
should be 
required.

Offer free test for 
Ra-224, Ra-226, 

and Ra-228. 

15.1 – 30.0

n = 13 (15%)

Fails Gross Alpha 
test.

Radium and 
uranium isotopes 

should be 
required.

Offer free test for 
Ra-224, Ra-226, 
Ra-228, and U-

238. 

> 30.0

n = 13 (15%)

Fails Gross Alpha 
test.

Radium and 
uranium isotopes 

should be 
required.

Offer free test for 
Ra-224, Ra-226, 
Ra-228, and U-

238. 

Passes Gross 
Alpha test.

No additional 
testing needed.

Gross Alpha Concentration (pCi/L)

Final CountNo Final Count Required



Data: Sept 2016



Water Treatment

Options







Whole House Arsenic Water Treatment

Worker

Tank

Safety

Tank

Arsenic 

Adsorption

Worker 

Tank

Arsenic 

Adsorption 

Safety 

Tank

Water 

Meter

Pre-

Filter

Sample 

Tap

Cost: 

$3,000



Water Treatment That Works for 

Radioactive Elements

• Radium: 

– Water Softener (Cation Exchange) ($1,500)

– Reverse Osmosis (POU) ($800)

• Uranium: 

– Anion Exchange (followed by Neutralizer) ($2,000)

– Reverse Osmosis (POU) ($800)





http://www.nj.gov/dep/rpp/download/urwater.pdf



Summary

Expand PWTA Testing 

Requirements

• Uranium Testing: North Jersey

• Gross Alpha Testing: Statewide

• Arsenic Testing: Statewide

• Testing for Gross Alpha 

• Uranium Not Needed

• Arsenic Needed

• Testing for Gross Alpha 

• Testing for Arsenic 

• Uranium Needed

• Testing for Arsenic 

• Gross Alpha Needed

• Uranium Needed

Need Gross Alpha and 

Uranium Testing Added

Currently Testing for Gross 

Alpha, but Need Uranium Added

Currently Testing for Gross Alpha,

Uranium Not Needed



Kristin Tedesco

kristin.tedesco@dep.nj.gov

watersupply@dep.nj.gov 

Bureau of Safe Drinking Water

609-292-5550 (phone)

www.nj.gov/dep/watersupply


